& Unitil

Unitil Service Corp.

October 11, 2005

VIA HAND DELIVERY

Ms. Mary L. Cottrell, Secretary

Department of Telecommunications and Energy
One South Station, 2" floor

Boston, MA 02110

Re: Investigation by the Department Regarding Service
Quality Guidelines Established in Service Quality
Standards for Electric Distribution Companies and Local
Gas Distribution Companies, D.T.E. 04-116

Dear Secretary Cottrell:

Enclosed for filing on behalf of Fitchburg Gas and Electric Light
Company d/b/a Unitil (“Unitil”), please find an original and one (1) copy
of Unitil's responses to the Department’s sixth set of information
requests to all Electric Local Distribution Companies in the above-
referenced docket. As requested, copies of Unitil's responses are
being sent by e-mail to the parties.

Thank you for your attention to this matter.

ape e

Enclosure

cc:  Jody M. Stiefel, Hearing Officer

Gary Epler
Senior Attorney

6 Liberty Lane West
Hampton, NH 03842-1720

Phone: 603-773-6440
Fax: 603-773-6640

Email: epler@unitil.com



Commonwealth of Massachusetts
Department of Telecommunications and Energy
Fitchburg Gas and Electric Light Company d/b/a Unitil
Docket No: D.T.E. 04-116
Department’s Sixth Set of Document and Information Requests

Request No. DTE-LDC 6-1

As an alternative to mandatory inspection and maintenance guidelines,
please identify new Service Quality performance measures to realize the
effective maintenance of your system?

Response:

Unitil believes that the results of inspection and maintenance policies and
procedures are measurable in existing Service Quality guidelines. Proper
inspection and maintenance policies and procedures result in reliable service to
customers. The current Service Quality guidelines require reporting of reliability
data by each electric and gas distribution company.

In addition to reliability measurements, customer satisfaction measurements
reflect the quality of gas and distribution systems as perceived by the customers
of each utility company.

Unitil does not believe that further Service Quality measures need to be instituted
to realize the effective maintenance of electric and gas distribution systems.

Person Responsible: Christopher Dube & Christopher Leblanc
Date: October 11, 2005



Commonwealth of Massachusetts
Department of Telecommunications and Energy
Fitchburg Gas and Electric Light Company d/b/a Unitil
Docket No: D.T.E. 04-116
Department’s Sixth Set of Document and Information Requests

Request No. DTE-LDC 6-2

Using the Company'’s available historical outage information, please
provide, in an active excel spreadsheet, a calculated required minimum
number of customers affected to qualify for exclusion under IEEE-1366,
med and the associated values of " (Alpha), $ (Beta), T, SAIDI, and total
customer minute interruption for the years 2000, 2001, 2002, 2003, and
2004, for each of the following assumed interruption durations:

1minute, 5 minutes, 60 minutes, 360 minutes, 720 minutes, 1,440
minutes and 2,880 minutes.

Response:

See Attachment DTE LDC 6-2.

Person Responsible: Kevin Sprague Date: October 11, 2005
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Commonwealth of Massachusetts
Department of Telecommunications and Energy
Fitchburg Gas and Electric Light Company d/b/a Unitil
Docket No: D.T.E. 04-116
Department’s Sixth Set of Document and Information Requests

Request No. DTE-LDC 6-3

Regarding line loss, each electric company indicated that line loss was
equal to the difference between energy requirement and energy sold, and
that the loss includes various components such as actual system loss,
theft, etc. Please list all the various components that your Company
includes in reporting line loss, and briefly describe why each component
is included in the line loss.

Response:

Included as part of Unitil's electric line loss figure are Company use, system
losses, and voltage discounts made to certain general service accounts’ metered
data in accordance with the Company’s tariff.

Company use is included in the line loss because Unitil does not record its
Fitchburg facility’s sales in its energy sold amount. Company usage also
includes items such as substation equipment and line equipment.

Unitil does not have metering in place that measures system losses. System
losses include transformer load and no load losses, conductor losses, meter
losses, and theft.

Voltage discounts are included in the electric line loss figure. This accounts for
transformer losses associated with customer owned equipment.

Person Responsible: Kevin Sprague Date: October 11, 2005



Commonwealth of Massachusetts
Department of Telecommunications and Energy
Fitchburg Gas and Electric Light Company d/b/a Unitil
Docket No: D.T.E. 04-116
Department'’s Sixth Set of Document and Information Requests

Request No. DTE-LDC 6-4
Regarding line loss, please describe:

(a) how the distribution and transmission loss factors that are reported to ISO-NE
for the load settlement process are determined, include all supporting
documents and a copy of the most recently reported loss factors for each
voltage level;

(b) how often the distribution and transmission loss factors reported to ISO-NE
are updated;

(c) what steps the Company currently takes to reduce its loss factors, and what
steps the Company plans to take in the future to reduce its loss factors,

(d) how the Company beneéfits, if at all, from reducing its loss factors;
(e) what steps the Department could take to reduce loss factors;

(f) for what purposes, other than load settlement, the Company uses its loss
factors, describe each purpose and provide any supporting documents.

Response:

(a) Loss factors that are included in the hourly loads reported to ISO-NE for the
load settlement process are determined by conducting a system loss study.
A copy of Unitil's last loss study from D.P.U. 90-122 is attached as
Attachment DTE-LDC 6-4 (a).

(b) Loss factors that are included in the hourly loads reported to ISO-NE for the
load settlement process would normally be updated in a general rate case, or
more frequent, if warranted. However, the last time Unitil conducted a loss
study was in 1989 for docket D.P.U. 90-122.

(c) Unitil takes several steps to manage system losses. These steps include
evaluating losses on power transformers, service transformer specifications,
and reactive VAR support.

When Unitil purchases power transformers that are used in substation
applications, part of the specification details the loss factors used in the



Commonwealth of Massachusetts
Department of Telecommunications and Energy
Fitchburg Gas and Electric Light Company d/b/a Unitil
Docket No: D.T.E. 04-116
Department’s Sixth Set of Document and Information Requests

evaluation of the transformer. These loss factors are updated as needed and
used to evaluate the total owning cost of various transformer quotes prior to
accepting one of the bids.

For distribution service transformers, Unitil has adopted the NEMA TP 1
Guide for Determining Energy Efficiency for Distribution Transformers in all
transformer specifications. Units that do not meet this efficiency standard will
not be purchased.

Unitil evaluates changes in line loss as one of the factors in the economic
analysis when evaluating multiple alternatives. Line loss is not generally the
determining factor, though it may have an effect on the final decision. Unitil
provides the Department with a copy of its Economic Evaluation Procedures
as an attachment to the annual 01-67 filing. See Attachment 6 of Unitil's 01-
67 Annual Report 2004, dated January 2005.

Losses through power transformers can be rather substantial during peak
loading periods. Unitil actively manages the reactive requirements throughout
the system in an attempt to reduce the losses through substation power
transformers.

Unitil plans to continue these practices to actively manage system losses.

(d) It is Unitil's goal to operate and maintain an efficient distribution system. One
aspect of an efficient distribution system is losses. Lower system losses
results in a lower cost per kwh for all customers. Decreasing system losses,
in specific areas, may also result in decreasing voltage drop.

(e) Unitil actively manages system losses during the planning processes. It is not
apparent to Unitil how the Department could reduce loss factors.

(f) In addition to the response in part (c) of this response, loss factors are used
to adjust billing determinants in a rate case to get loss adjusted figures. Also,
distribution losses are considered in the computation of class average load
profiles to adjust meter point data to system level data.

Person Responsible: Kevin Sprague Date: October 11, 2005



Attachment DTE-LDC 6-4(a)
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EXHIBIT IX

LOSS STUDY



Loss Calculations -7

The loss factors used in this study are summarized on the
following pages. There are tvo portions of this atudy, the embedded
losses and the wmarginal losses. The first three pages summarize the
clase loss factors by three time periods, an peak hours, off pesak
houra and all hours. On these pages, the MWh sales are the booked
sales, the MWh loss is taken from schedule ia, and the reasllocation of
transformer lomses takes into account the 3% loss associated with
transformer loms on customer premises. The loss factors are calculated
for the following customer classes and their associated voltage levels
and are summarized as follows:

C {3 (a] ve L
R1/R4 9, 23% 6.01% 7.52%
R2 9,23% 6.01% 7.52%

Gl 9, 23% 6.01% 7. 89%
G2/04/05 9, 09% S.77% 7.72%
G3 3. 40% 3. 40% 4. 45%

oL 9, 23% 6.01% 6.71%

These lomas factors are applied to the sales to produce the loass
adjusted kWh sales for each class.

The accompanying schedules and vorkpapers are numbered aa

follova and are included in both the embedded and marginal sections of
the study:

- Schedule 1A Summary of MWH Losses
Schedule 1B Summary of MW Losses on Peak
Schedule 2A Average Annual Losses
Schedules 2B Average On Peak and Off Peak Losses
Schedule 3 Peak Hour Losaes
Workpaper 1 Load and Lo-q Flov Data
Workpaper 2A Subatation Load Information
Warkpaper 2B Dimtribhution Transformer Load Information

Workpaper 2C Transformer Load and Line Losas Information



FITCHBURS GAS AND ELECTRIC LIGHT COMPANY
ALLOCRTED ENERGY.LOSS FACTORS
ALL HOURS TEST YEAR 1989

TOTAL M SALES 372,753.9 MM
REALLOCATION OF X OF LOSS CUMLATIVE
TOTAL M SALES M LOSS TWD?SRLOSS TO SALES % OF LOSS T0 SALES
TRANSHISSION 372, 75 1,155 1,155 0.31% 0.31%
SUB-TRANSMISSION 372, 754 1,720 3,413 0.92% 1.23¢
IARY 316,338 14,524 15,949 5.04% 6.27%
268,837 6,964 3,846 1,432 7.70%
24,363 24,363
R1/RA/R2/61/51
RESIDENTIAL / STREET LIGHTING LOSS FACTOR: 7.7
WEIGHTED LOSS FACTORS BY CLASS TEST YEAR 89:
INDUSTRIAL /7 6-3
ACTUAL MW SALES Wt Cum LOSS % ¥TD LOSS
SAB-TRANS (2) 55,416 M.372 1.23% 0.54%
PRIMARY (3) 33, 54 26, 3% 6.27% 1.65%
SECONDARY 37,178 29.24% 7.70% 2, 25%
TOTAL 127,148 100% 4,458
63
4,45
—
COMERCIAL 7/ 6-2
ACTUAL MWH SALES wr UM LOSS % WTD LOSS
PRIMARY (3) 13,947 12,997% 6.27% 0.81%
SECONDARY 93, 365 87.003% 7.70% 6. 70%
TOTAL 107,313 1002 7.51%
Ga
7,51
z= =E=
. TOTAL R-1,R-4 R-2 6-1 6-2 6-3 S-1
KW SALES 372,753,900 123,702, 301 7,807,614 3,729,277 107,312,543 127,148,252 3,053,913
% LOSS ADJUSTMENT 7.52% 7.52% 7.89% 7.72x A, 48% 6. 71
LOSS ADJUSTHENT 24,363,013 9,293, Tal 585, %64 294,415 8,279,838 5,697,238 204,818
SRDZSRISTII=R SS==s=zTaz==s Sooopoxpuny ] S====Izousen ]
KW SALES 397,116,913 133,002, 042 8,394,578 4,023,632 115,592, 381 132, 845, 490 3,258,731
{LOSS ADJUSTED)

SUMPTIONS: (1) ADJUSTED BY 3% OF Mk SALES AT SUBTRANSMISSION{2) AND PRIMARY(3), TO REFLECT TRANSFORMER LOSSES ON CUSTOMER PREMISES.

NOTES;

SUM OF ON/OFF PERK ADJUSTED FOR CLASS ON/OFF PEAK DIVERSITY
M LOSS DATA AT AVERAGE LOAD LEVEL FROM LOSS STUDY ADJUSTED FOR 1989 (SCHEDULE 1A, SECTION D).



FITCHBURG GRS AND ELECTRIC LIGHT COMPANY
ALLOCATED ENERGY LOSS FACTORS
ON-PEAK TEST YEAR 1989 -
TOTAL MM SALES 196,166 M
REALLOCATION OF % OF LDSS CUMLATIVE
TOTAL MM SALES M# LOSS TMJSFOI‘I‘E,RLOSS TO SALES % OF LOSS TO SALES
TRANSMISSION 196, 166 612 612 0. 31% 0.31%
SUB-TRANSMISSION 196, 166 863 1,778 0,91 1.2
PRINARY 165,670 10,734 11,523 6. 96% 8.17%
SECONDARY 139,358 3,172 1,468 1.05% 9.23%
135, 382 15,382
R1/RA/R2/61/58
RESIDENTIAL / STREET LIGHTING LOSS FACTOR: 9.2
WEIGHTED LOSS FACTORS BY CLASS TEST YEAR 893
INUUSTRIAL / 6-3
ACTURL M SALES Wr Cim L0ss % WTD LOSS
s.e-m @ 30,495 44,372 1.22% 0, 54%
PRIMARY (3) 18,137 26.39% 8.7 2. 16%
SECONDARY 20,097 29.24% 9.23% 2, 70%
TOTAL 68,729 100% 5. 40%
63
5.4
——‘Mm
ACTUAL MW SALES wr UM LOSS % WID LOSS
PRIMARY (3) 8,175 12,9972 s 1.06%
SECONDARY . 94, 722 87.003% 9.23% 8.03%
ToTAL 62,89 100% 9.09
62
9.09
e — e SR
TOTAL R-1,R-4 R-2 6-1 g2 63 5-1
K SALES 196, 165, 700 58,028, 423 3,662,531 2,185,738 62,89, 144 68,729, 363 663,495
% LOSS ADJUSTMENT 9. 23% 9.23x 9.23% .09 5. 402 9.2
LOSS ADJUSTMENT 15, 382,074 5, 354, 729 337,970 201,695 9, 717,785 3,708,670 61,226
SEERRERTSIy L E—— T T T S[ET=mTESS SEST=SRgmayy
KiH SALES 211,547, 774 63, 383, 152 4,000, 501 2,387,433 68,613,929 72,438,039 724, 721
{(LOSS ADJUSTED)
M o=

~SSUPTIONS: (1) ADJUSTED BY 3% OF M SALES AT SUBTRANSMISSION(2) anD PRIMARY(3),

TO REFLECT TRANSFORMER LOSSES ON CUSTOMER PREMISES.

# MM LOSS DATA AT ON-PEAK LOAD LEVEL FROM 1985 LOSS STUDY ADJUSTED FOR 1989 (SCHEDULE 1A, SECTION I).



FITCHBURS GRS AND ELECTRIC LIGHT COMPANY
ALLOCATED ENERGY LOSS FACTORS
TEST YEAR 1989 -

TOTAL WM SALES 176,508 WH
RERLLOCATION OF % OF LOSS CUMLATIVE
TOTAL W SRLES M LOSS TRWGFODER LSS  T0 SALES % OF LOSS 10 SALES

TRANSHISSION 176,568 542 502 0.31% 0.31%
SUB-TRANSMISSION 176,568 857 1,635 0.93% 1,23
PRINARY 150,668 3,79 o425 2,942 o7
SECONDARY 129,478 3791 2378 1.84% 6.01%
8,981 8,981
RL/RA/R2/BL/51
RESIDENTIAL / STREET LIGHTING LOSS FACTOR: 6.0
WEIGHTED LOSS FACTORS BY CLASS TEST YEAR 89
INUSTRIL / &3
ACTUAL M SALES uT CUM LOSS % WTD L0SS
SUB-TRANS (2) 25,921 .37 1.23¢ 0,55
PRIMARY (3) _ 15,417 26.3% A 1.10%
SECONDARY 17,082 29. 248 6.01% 1.76%
TOTAL 58,419 100% 3.40%
63
3.4
o
COMERCIAL / B-2
ACTUAL M SALES WT CUM LOSS % WTD L0SS
PRINGRY (3) 5,773 12,9972 5178 0.54%
SECONDARY 38, 644 87,003 6.01% 5,238
TOTAL 416 1008 - 5.7
6
5.77
nE:
TOTAL R-1, R4 R-2 61 g2 6-3 81
KW SALES 176, 568, 200 65,673,878 4, 145,083 1,543,539 44,416,399 58,418, 883 2,39, 418
% LOSS ADJUSTMENT 6.01% 6.01% 6.01% 5,77 3,40 8013
LOSS ADJUSTMENT 8,980, 339 3,945,012 248,994 32,720 2,562,053 1,988, 569 143,552
o —— ] SREIxTEnazes b 13 T T sSSSEmRsTERas TZTTTRTIR= p e T
Km(f%:sm | 185,53, 139 69,618, 8% 4,39, 077 1,6%,259 46,978, 452 60,407, 452 2,534,010

~SSUMPTIONS: (1) ADJUSTED BY 3% OF M SALES AT SUBTRANSNISSION(2) AND PRIMARY(3), TO REFLECT TRANSFORMER LOSSES ON CUSTOMER PREMISES.
¢ M LOSS DATA AT OFF-PEAK LOAD LEVEL FROM 1386 LOSS STUDY ADJUSTED FOR 1983 (SCHEDWLE 1A, SECTION D),



Embedded Loss Study



I.  AVERAGE LOAD LEVEL (47.76 MW)

TRANSMISSION
SUBTRANSMISSION
PRIMARY

I1. ON PEAK LOAD LEVEL (72.7 M)

TRANSNISSION
SUBTRANSMISSION
PRIMARY
SELONDARY

I11. OFF PEAK LOAD LEVEL (48,25 M)

TRANSMISSION
SUBTRANSMISSION
PRIMARY
SECONDARY

FITCHBURS LOSS STUDY
SUMMARY OF M LOSSES

LINE CORE CoIL

1,155 — -
324 834 502
12,4 1,288 78
2% 5,935 73

LINE CORE ColL

612 -— -—
172 3a3 33
9,705 )] 478
157 2,5M A5

LINE CORE ColL

[TV J— —

152 514 134
2,754 736 300

%9 3,395 298

SCHEDILE 1A
TOTAL  CUMALATIVE
1 MH
1,155 1,155
1,720 2,875
14,524 17,39
6,94 24,363
TOTAL  CUMILATIVE
A MH
612 612
863 1,476
10,734 12,210
3172 15,382
TOTAL  CUMAATIVE
T Wi
542 542
857 1,39
3,790 5,19
3,731 8,91



FITCHBURG LOSS STUDY- - -- SCHEDULE 1B
SUMMARY OF M4 LOSSES ON PERK

I. AT PEAK LOAD LEVEL (72,7 M)

TOTAL  CUMUILATIVE
LINE CORE con. w ™

TRANSNISSION 0.2960 — — 0.2960  0.29%0
SUBTRANSMISSION 0. 1003 0.1020  0.1329 0.3352  0.8311
PRIMARY 7.03718 0.1470  0.2058 7.3%6  8.0217

SECONDARY 0.0734 0.6776  0.2044 0.9%554 8.9711



¢ @ TwmBNIIW W D IUNMG HACVIR.E CH
AVERAGE ANNUAL LOSSES
HOURS IN .
PERIOD 8760

1. TRANSMISSION

f. LINE LOSSES = PROFORMED LINE LOSSES FROM LORDFLOW # HOURS PER PERIOD

= {83 PEAK/ B1 OFF PEAK & ANNUAL LOAD FACTOR)~2 # OFF PEAK LINE LOSSES # HOURS PER PERICD
= 1.0008 # 0,1317 ¢ 8760

= 0.1318 # 8760 .
= LIS MH

B. TRANSFORMER LOSSES
R =

CoIL = NONE
11. SUBTRANSMISSION

A. LINE LOSSES 0D
PEAK LINE LOSSES # HOURS PER PERIGD

NAMEPLATE RATING # WESTINGHOUSE LOSS FACTOR(WP-28) + HRS IN PERIOD
91.000 # Oa% + 8760

Co. (RATIO OF PERX TO NAMEPLATESLOAD FACTOR)~2 # NAMEPLATE RATING # LOSS FACTOR # HRS IN PERIOD
{ 033.02%:: / 518% #0.656328 ) 2 # 51,000 ¢ 0,006 # 8760
3 )

m
111. PRINRRY
B. TRANSFORMER LOSSES

CORE NAMEPLATE RATING # WESTINGHOUSE LOSS FACTOR(WP-28) ¢ HRS IN PERIOD
73.500 #  0.002 # 8760
0.1470 # 8760
1288 MH
REZTREIT:

(RATIO OF PERK TO NAMEPLATEXLORD FACTOR)*2 # WLATE RATING # LOSS FACTOR # HRS IN PERIOD
= 204 /  73.500 #0.65%6328 ) "2 &+ 73500 # 0,006 # 8760

0.0888 ¢ 8750
= 778 MM

CoIL

IV. SECONDARY
B. TRANSFORMER {0SSES

CORE 8MLOSSINNWHHWEREB!MINPERXD
0.6776 # 8760
= 335 MM

(RATIO OF PRIMARY PEAK TO NAMEPLATEXLOAD FACTOR)2 & NAMEPLATE RATING & LOSS FACTOR # KRS IN PERIOD
{ ., 204 / 148.917 #0.656928 ) ~2 # 1AB.917 #0,012079 # 8760
0. 0682 # 8760
wH
w

V.  DERIVATION OF PRIMARY AND SECONDARY LINE LOSSES

TOTAL ANNUAL LOSSES= 20363 MM
TOTAL IDENTIFIED = 11649 MH

REMAINING LOSSES = 12714 MM

PRIMARY LINE LOSSES = PRIMARY LOSS FACTOR FROM WORKPAPER 2C *# REMAINING LOSSES
s 0. 9799 l'm 12714

2] (1

=
m

SECONDARY LINE LOSSES = SECONDARY LOSS FACTOR FROM WORKPAPER 2C # REMAINING LOSSES
= 0. 0201 'm 12714



FITCHBURS LOSS STUDY SCHEDRE 2B
AVERAGE ON-PEAK LOSSES

HOURS IN
PERI0D 3
I.  TRANSMISSION
A. LINE LOSSES = PROFORMED LINE LOSSES FROM LORDFLOW # HOURS PER PERICD
= (89 PEAK/ 81 PEAK * ON PEAK LOAD FACTOR)"2 # ON PEAK LINE LOSSES # HOURS PER PERIOD . -
= 0.7640 ¢ 0.2565¢ 370
= 0.19%0 ¢ 3750
z 735 WM
IAWERINRE
B. TRANSFORMER LOSSES
oORE = NONE
oL = NOE

II. SUBTRANSMISSION

A. LINE LOSSES = PROFORMED LINE LOSSES FROM LOADFLOW # HOURS PER PERICD
= (89 PERK/ 81 ON PEAK + ON PEAK LOAD FACTOR)“2 # ON PEAK LINE LOSSES & HOURS PER PERIOD
= 0.7640 ¢ 0.0869 ¢+ 3750

= 0. 0664 # 3750
= 249 WM
aerzaeees

B. TRANSFORMER LOSSES
CORE = NAMEPLATE RATING # Eswxmnl.ggs FACTOR(WP-2B) # HRS IN PERIOD

= 51.000 # 0,002 #

= 0. 1020 # 370

= 383 MH
EEERRRETE

CoIL = (RATIO OF PK TO NAMEPLATESON PK LOAD FCTR)*2 ¢ NWPLATE RATE # WEST LOSS FCTR * HRS IN PERIGD
2 ( 83.0234 51.3%10.813692)‘2 t 51.000 ¢ O0.006 % 3750

= 330 MM
g~ - - 3
111, PRIMARY
B. TRANSFORMER LOSSES
CORE = NAMEPLATE RATING * WESTINGHOUSE LOSS FACTOR(WP-2B) # HRS IN PERICD
x 73.500 # 0,002+ 3750 '
= 0.1470 ¢ 3750
. 551
KeTTTERDY
COIL = (RATIO OF PEAK TO NAMEPLATESLOAD FACTOR)*2 ¢ NMEPLATE RATING ¢ LOSS FACTOR # HAS IN PERIGD
= { 50,204 / 73,500 #0.813632 ) 2 # 73.500 ¢ 0,006 ¢ 3750
= 0.1362 %  37% -
= 31 MH
IV, SECONDARY

B. TRANSFC™ER LDSSES
CORE = CORE LOSS IN M4 FROM WORKPAPER 2B & HOURS IN PERIOD

= 0,6776 # 3750
= 2541 MM
Zx=mocees

CoIL = (RATIO0 OF PRIMARY PEAK TO NAMEPLATESLOAD FACTOR)A2 & NAMEPLATE RATING & LOSS FACTOR & HRS IN PERIOD
= ( 2204 / 148,917 #0,813692 ) “2 * 148,917 %0,012079 ¢ 3750
= 0.1354 ¢ 3r0
= 308 MH
]

V. DERIVATION OF PRIMARY AND SECONDARY LINE LOSSES

PRIMARY LINE LOSSES = ADJUSTED PRIMARY ON-PEAK LOSS FROM WORKPAPER 2C
ON-PERK = 10658 M

XE2PTIZZN

SECONDARY LINE LOSSES = ADJUSTED SECONDARY ON-PEAK LOSS FROM WORKPRPER 2C
ON-PERK s 168 MM



FITCHBURG LOSS STUDY SCHEDILE 2B
AVERAGE OFF-PEAK LOSSES

HOURS IN
PERIOD 3010
I.  TRANSMISSION o
fi. LINE LOSSES PROFORMED LINE LOSSES FROM LOADFLOW # HOURS PER PERIOD
. (83 OFF-PEAK PEAK/ 81 OFF-PEAK PEAK « OFF PEAK LOAD FACTOR)”2 # OFF PEAK LINE LOSSES ¢ HOURS PER PERIC
= 0.8217 ¢+ 0.1317 # 5010
a 0.1082 # 5010
= 52 MM
SURRATTRTR
B. TRANSFORMER LOSSES
CORE = NONE

CoiL = NONE
II. SUBTRANSMISSION

A. LINE LOSSES = PROFORMED LINE LOSSES FROM LOADFLOW # HOURS PER PERIOD
= (83 OFF-PERK PERK/ 81 OFF-PEFRK PEAK ¢ OFF PEAK LOAD FACTOR)*2 # OFF PEAK LINE LOSSES * HOURS PER PERIO

= 0.82{7 ¢« 0,037 # 5010
= 0.0304 # Soto
= 152 WM

B. TRANSFORMER LDSSES
CORE = NEPLATE RATING # WESTINBHOUSE LOSS FACTOR(WP-2B) # HRS IN PERIOD

= 51.000 #  0.002 ¢+ 5010
2 0.1020 # 5010
= 511 MM

EXRESUEER

CoIL =(WIO(FH(TOWLMEIGFH(LMFCTR)‘EGMMTEIESTLOSSFCTR!HRSINPERIOD
= { 33.813/ 5!53(1)86 0.53% ) 2 #  51.000 # 0.006 # 5010

2 0.0387 &
= oY
m
I11. PRINRY
B. TRANSFORMER LOSSES
CORE = NAMEPLATE RATING # WESTINGHOUSE LOSS FACTOR(UP-2B) # KRS IN PERICD
x 73.500 ¢ 0.002¢ 5010
= 0. 1470 ¢ w10
= 7% WM
STERTENTE
COIL = (RATIO OF PEAK 7O NMEPLATEWLORD FACTOR)"2 ¢ WWEPLATE RATING # LOSS FACTOR ¢ HRS IN PERICD
. 50.204 / 73500+ 0,539 ) 2 & 73,500 # 0,006 # 5010
» 0.0599 & %010
. 300 M
E— - — - -3
IV. SECONDRRY

B. TRANSFORMER LOSSES

CORE = CORE LOSS IN W4 FROM WORKPAPER 28 # HOURS IN PERIOD
= 0.6776 # 10
395 MM

(RATIO OF PRIMARY PERK TO NAMEPLATESLOAD FACTOR)~2 & NAMEPLATE RATING ¢ LOSS FACTOR ¢ HRS IN PERIOD

ColL s
= { 204 / 148.917 # 0,539 ) 2 # 148,917 #0.012079 ¢+ 5010
= 0.0595 # 010
s 298 MH

V.  DERIVATION OF PRIMARY AND SECONDARY LINE LOSSES
PRIMARY LINE LOSSES = ADJUSTED PRIMARY OFF-PEAK LOSS FROM WORKPAPER 2C
OFF-PERK = 2154 MM

SECONDARY LINE LOSSES = ADJUSTED SECONDARY OFF-PEAK LOSS FROM WORKPAPER 2C
OFF-PERAK = 99 MM




r3ILADURS LUSY STUDY SCHEDILE 3
PEAK HOUR MM LOSSES

1. TRANSMISSION
A. LINE LOSSES = PROFORMED LINE LOSSES FROM LOADFLOM # HOURS PER PERIOD -
= (83 PEAK/ 81 PEAK )~2 # ON PEAK LINE LOSSES
= 1,1538 *+ 0, 2565
s 0.2960 M
TEXTETNETE

B. TRANSFORMER LOSSES
CORE =

NONE
coIL = NONE
I1. SUBTRANSMISSION
A. LINE LOSSES = PROFORMED LINE LOSSES FROM LORDFLON # HOURS PER PERICD
= {83 PEAK/ 81 PERK )*2 # N PEAK LINE LOSSES
= 1.1538 # 0.0869
= 0.1003 MW

B. TRANSFORMER LOSSES

CORE = NAMEPLATE RATING # WESTINGHOUSE LOSS FACTOR{(WP-2B)
= 51.000 # 0,002
= 0.1020 W

coiL = (RATIO OF PK TO NAMEPLATE)*2 # NWPLATE RATE # WEST LOSS FCTR
= { gsigg/msx.ooo )2 & 51,000 ¢ 0.006

111, PRIMARY
B. TRANSFORMER LOSSES
CORE = NAMEPLATE RATING # WESTINGHOUSE LOSS FACTOR(WP-2B)

= 73,500 #  0.002
3 0.1470 Wi
L — - — - ]
CoIL = (MT{D OF PERK TO NAMEPLATE)2 # NAMEPLATE RATING # LOSS FACTOR
]

0.204 / 73500 ) 42 ¢ 73.500 ] 0. 006
0.2058 M

b - ]

IV. SECONDARY
B. TRANSFORMER LOSSES
CORE = CORE LOSS IN MM FROM WORKPAPER 2B & HOURS IN PERICD
= 0.6776 M4

colL = (RATI0 OF PRIMARY PERK TO NAMEPLATE)~2 * NAMEPLATE RATING # LOSS FACTOR
= { goéoegz ImMB.Sﬂ )72 # 148,917 # 0.012073

V. DERIVATION OF PRIMARY AND SECONDARY LINE LOSSES

PRIMARY LINE LOSS = (ANPS # X LOAD DN PEAK) ~2#MILESSCONDUCTORSSOHMS PER M FT#5.28 WFT PER MILE
ON-PEAK ={ 230 L 4 0.40 )2 & A477.05 « 2% 0,135 5.28
a 7.038 W
—— = -]
SECONDARY SERVICES = { AMPS)~2¢0HMS PER MFTSCUSTOMERSSDROP FT#OONDUCTORS
ON-PERK LOSSES =(omg,)““2! 0.4157 80 * 24288 ¥ 2
e (]

SECONDARY MAINS RSSUME 2 SPANS, 2 CUSTOMERS EACH WITH 75% COINCIDENCE FAC

LOSSES = (24AMPSHCOINC. FACTOR)~2¢1986 POLES/1973 POLES2/3814, 44 WFTe, 1035 DHMS PER MWFT+19, T2AFT & , 1644 OFM PER |

={ 9) ~ 2 & 15837 /7 1AA6A %2 /3 #4, 737165 € 34,3873
= 0.0152 W

S=SSaTman



FITCHBURG LOSS STUDY
LOAD AND LOAD FLOW DATA

1. LORD DATA
TEST YEAR PEAK LORD (M)

TEST YEAR M GENERATED AND PURCHASED

TEST YEAR MM ACCOUNTED FOR

TEST YEAR UNACCOUNTED FOR MWH LOSSES

TEST YEAR LOAD FACTOR: ({GEN ¢ PUR)/8760/PERK LOAD)

TEST YEAR AVERAGE PEAK (Md): ({GEN & PUR)/8760 HRS PER YR)
TEST YEAR OFF PERAK LOAD (M)

TEST YEAR OFF PEAK PERIOD LOAD FACTOR W/OFF PK LOAD

TEST YEAR ON PEAK PERIOD LOAD FACTOR
TEST YEAR OFF PEAK LOAD FACTOR WITH ON PEAK PX
I1. LOAD FLOW DATA

TRANSMISSION SYSTEM LINE LOSS  67.68 M PEAK
SUBTRANSMISSION SYSTEM LINE LOSS  67.68 4 PEAK

TRANSMISSION SYSTEM LINE LOSS  47.74 W4 PEAK

SUBTRANGMISSION SYSTEM LINE LOSS  47.74 M4 PERK

HORKPAPER 1

72,70
418, 356
334,003
24,363
£5.69%
L7
.25
. 81.30%
81.37%
53, 96
0. 2565 W
0.0859 M4
0.1317 Wi

0.0370 W



FITCHBURG LDSS STUDY WORKPAPER 2R

SUBSTRATION LOADING INFORMATION

I. DERIVATION OF COINCIDENT LOADING FACTOR

PERK (M) 72.700
MV @ .95 POMER FACTOR  76.526
KNOWN COINCIDENT LOADS:
ELECTRIC STATION ¢ AMPS # 13.8 KV & SQUARE ROOT OF 3)
#6TF 4.8
#8 FIR 2.64
#11 FOR 3.3%
#17 FOR 0.24
$10AB 5.2
410 3.6
" 0.24
ma 16.08
FLAGE POND #2 FDR
3.7 Wi/.8 PF 4,68
TOTAL KNOWN 20,76

COINCIDENT LORD MW FOR
THE REST OF THE SYSTEM +#

COINCIDENT
SUBSTATIONS: NONCOINCIDENT MR NAMEPLATE
A (NONCOIN®. 9165) L]
P CANTON 4 KV 2. 544 2.629 2. 500
P CANTON 13 kv 2.736 2.828 10.000
P ELISST 2. 184 2.2% 2.500
P ELEC STATION # 4.800 4. 961 3.7%0
P LINAKY 4,080 4.217 5. 000
P NOCKEGE 4 KV ¢ 2,993 3.0%5 2,300
P PLERSANT 4 kv 0.93 1.029 10. 000
P PLERSANT 13 kv 6. 144 £.3%0 1.500
P . RINDGE 4 KV 1.152 1,191 10. 000
P RIVER 13 kv 8.350 8.837 2. 300
P 80. FITOH 4KV # 1.418 §.438 7,500
P TOMNGEND 13 KV 6.432 6. 648 3. 000
P WALLACE 4 1.930 1.995 1.500
P W FITCH . 922 0.953 3.790
P . TOMNSEND 3.328 3.440 7.500
439 FIR 5.200 5. 374
438 FDR 2.6850 2. 556
40 FOR 2,400 2.480
BEECH ST 2,500 2,584
TOTAL NON COINCIDENT LOAD  63.164 MW 635. 281 MV
LESSe(# INCLUDED ELSEMHERE) 53,958 MR 35, 766 VA
TOTAL PRIMARY LORD (P) 90,204 MVA 73.500 WA

COINCIDENT LOADING FACTOR = COINCIDENT LOAD OF REST OF THE SYSTEN / NONCOINCIDENT LOAD
= 95.766 / 53.958 = 1.0335



FITCHBURG LOSS STUDY

DISTRIBUTION TRANSFORMER LOADING INFORMATION

KA ary SUBTOTAL
1.3 a8 A2
2.3 1 a3
3 16 A8
] 505 o
7.5 2 135
9 14 126
10 1216 12160
15 808 12120
29 1400 35000
30 S5t 1330
37.3 191 7162.5
] 47 2115
5 223 11A%0
5 81 6075
100 3 3300
112 13 1456
BT 97127 KVA
150 18 2700
150 6 900
167 13 am
200 3 600
4 900
250 4 1000
300 33 9300
333 3 999
500 21 10500
750 4 3000
103 32670 KVA
1000 3 3000
1500 1 1500
2500 1 2500
5 7000
BRAND TOTAL 4769 136797 Kkvn
CUSTOMER OMNED
SECONDARY METERED 12120 kWA
R ——— ]
148317 KVA

* 0,00537 KN/KWA =

# 0.00317 Ku/KVA =

*  0.002 KW/KWA =

® 0.00317 KW/KVA =

TOTAL CORE LOSS =

HORKPAPER 2B
COIL LOSS
10-43 KWA:
72846 / 148317 # (.0148 KW/KVA = 0,007239 K

31.57

§03.56

148317 # 0.0103 KW/KVR = 0,003738 Kii

148917 & 0.00745 Ki/KVR = 0,001108 KW

COWPOSITE COIL LOSS = 0.012079 KW/
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MHarginal Loss Study



I.  AVERRGE LOAD LEVEL (43.08 M)

TRANSMISSION
SUBTRANSNISSION
PRIMARY

II. ON PERK LOAD LEVEL (73.7 M)

 TRANSMISSION
SUBTRANSMISSION
PRIMARY
SECONDARY

I1I. OFF PEAK LOAD LEVEL (48.25 M)

TRANSMISSION
SUBTRANSMISSION
PRINARY
SECONDARY

FITCHBURS MARGINAL LOSS STUDY SCHEDULE 1A
SUMMARY OF MWH LOSSES

LINE CORE oo
‘, 219 - -
343 834 *7
12,917 1,288 824
o 595 a
LINE CORE coIL
677 — _—
190 383 323
10,048 551 514
171 2,54 gl
LINE CORE CoIL
582 — -
15 ot 198
2,869 73 309
103 3,335 307

oM oM
TOTAL MARGINL  AVERGE
M W T
4219 1,219 1,15
L,763 2,982 2,875
15,028 18,010 17,399
7,027 25,038 24,363
o cim
TOTAL  MARGINAL  AVERAGE
H 7 h 1
677 677 612
02 1,59 1,47
1,114 12,693 12,210
3,223 15,915 15,382
o o
TOTAL MARGINL  AVERAGE
WA Y W
542 542 542
81 1,403 1,399
3,915 5318 51%
3,805 9,122 8,381

MARGINAL %
DIFFERENCE

0.736
1.224
6. 981
1.704

MARGINAL %
DIFFERENCE

1.781
2745

12,870

14,225

MARGINAL 2
DIFFERENCE

0.003
0.085
2,552
2.822



I

AT PEAK LOAD LEVEL (73,7 M)

TRANSHISSION
SUBTRANSMISSION
PRIMARY

FITCHBURG MARGINAL LOSS STUDY
SIMMARY OF MW LOSSES ON PEAK

LINE CORE CoIL
0- m - -
0. 1030 0.1020  0.1355
7.2504 0.14720  0.,2120
0.0734 0.6776  0.2106

SCHEDILE 1B

Cun Ci
TOTAL  MARGINAL AVERAGE
wm L L
0.3042  0,3042 0.2%
0.3406 0.6448  0.5311
7.6094  8.25M  8.0217
0.9%16 9.2157 8.9771

MARGINAL %
DIFFERENCE

0.816
1.365
23.2M
23.860



F§ ICHBURG LOSS STUDY SCHEMLE 2R

LOSSES
HOURS IN .
PERIOD 8760
1. TRANSMISSION
A LINE LDSSES = PROFORMED LINE LOSSES FROM LORDFLOW # HOURS PER PERICD
= (89 PEAK/ 81 OFF PEAK # ANMAL LOAD FACTOR)~2 & OFF PEAK LINE LOSSES ¢ HOURS PER PERIOD
= 1.0570 ¢ 0,1317 ¢+ 6760
= 0.132 ¢ 8760 .
= 1219 W
B. TRANSFORER LOSSES
CORE = NONE
oL = NONE
1. SUBTRANSMISSION
A LINE LOSSES = PROFORMED LINE LOSSES FROM LOADFLOW # HOURS PER PERIOD
= (89 PEAK/ 81 OFF PEAK # ANNURL LOAD FACTOR)~2 # OFF PEAK LINE LOSSES # HOURS PER PERIOD
= 1.0570 ¢« 0,037 ¢ 8780
= 0.0391 ¢+ 8760
= U3 W
E - - - -
B. TRANSFORER LOSSES
CORE = NAMEPLATE RATING & WESTINGHOUSE LOSS FACTOR(NP-2B) # HRS IN PERICD
= 51,000 ¢ 0,002 ¢ 8760
. 0.1020 #+ 8760
= 834 M
g ——— - - - ]
COIL = (RATID OF PEAK TO NAMEPLATESLORD FACTOR)~2 # NAMEPLATE RATING # LOSS FACTOR # MRS IN PERIOD
= { 33,93/ 51000 #0.665964 ) ~2 & 51,000+ 0,006 ¢ BIEO
= 0.0601 ¢ 4760 .
= 527 WM
SESIRE=TTR
111, PRIMARY
B. TRANSFORMER LOSSES
CORE = NAMEPLATE RATING # WESTINGHOUSE LSS FACTOR(NP-2B) # HRS IN PERIOD
= 73,500 ¢ 0,002 ¢ 8760
= 0.1470 ¢+ 8760
= 1288 M
. <}
COIL = (RATIO OF PEAK TO NAMEPLATESLOAD FACTOR)~2 ¢ NAMEPLATE RATING & LOSS FACTOR & HRS IN PERIOD
= { 50957/ 73.500 40.665964 ) A2 & 73500 ¢ 0,006 ¢ 8760
= 0.0340 ¢ 8780
» 824 WM
L - - -
IV. SECONDARY
B. TRANSFORMER LOSSES
CORE = CORE LOSS IN MY FROM WORKPAPER 2B & HOURS IN PERIOD
= 0.6776 + 8760
= 5935 WM
SEEVRITERT
QI = (RATIO OF PRINARY PEAK TD NUEPLATESLOAD FACTOR)~2 ¢ NAMEPLATE RATING ¢ LOSS FACTOR & HRS IN PERICD
= 50.957/ 148.317 %0.66594 ) A2 + 148,917 #0,012079 ¢ 8760
= 0.0334 ¢ 8760
= 818 MM
SESETREES
V.  DERIVATION OF PRIMARY AND SECONDARY LINE LOSSES
TOTAL ANNUAL LOSSES= 25038 MM
TOTAL IDENTIFIED = 11847 ma
REMAINING LOSSES = 13191 MM

PRIMARY LINE LOSSES = PRIMARY LOSS FACTOR FROM WORKPAPER 2C # REMAINING LOSSES
z 0.l 379?; .M 13191

e —— ]

SECONDARY LINE LOSSES = SECONDARY LOSS FACTOR FROM WORKPAPER 2C & REMAINING LOSSES
= o.oazgz .ﬂﬂ 13191

4




HOURS IN
PERIOD 3750

I.  TRANSNISSION
fi. LINE LOSSES

II. SUBTRANSNISSION
fi. LINE LOSSES

CoIL

FITCHBURE LOSS STUDY SCHEDULE 2B
AVERRGE ON-PEAK LOSSES
MARGINAL

= PROFORMED LINE LOSSES FROM LORDFLOW # HOURS PER PERIOD
= (89 PEAK/ 81 PEAK # ON PEAK LDAD FACTOR)A2 » ON PEAK LINE LOSSES ¢ HOURS PER PERIOD
= 0.7851 ¢ 0,255 ¢ 3750 _ )
= 0.2014 ¢ 3750
= 7S
TEERTRER
= NONE
= NONE
= PROFORMED LINE LOSSES FROM LOADFLOW # HOURS PER PERICD
= (89 PEAK/ 81 ON PEAK # ON PERK LOAD FACTOR)*2 # ON PEAK LINE LOSSES # HOURS PER PERIOD
= 0.7851 ¢ 0,063 ¢ 3750
. 0.0682 ¢ 3750
= 25 WM
EESERRETE

NAEPLATE RATING # WESTINGHOUSE LOSS FACTOR(WP-2B) & HRS IN PERIOD
51,000 ¢ 0,002 % 3750
0.1020 # 3150
383 MM

{RATID OF PK TO NAMEPLATESON PK LORD FCTR)"2 # NWPLATE RATE # WEST LOSS FCTR ¢ KRS IN PERIOD
{ 33943/ 51,000 #0.813692 ) “2 & 51,000 ¢ 0.006 # 3750
0.0897 ¢ 370
337 WM

111. PRIMARY
B. TRANSFORMER LOSSES
CORE
CoIL

= NAMEPLATE RATING # WESTINGHOUSE LSS FACTOR(WP-2B) # HRS IN PERICD
= 73.500 + 0,002 #+ 3750
= 0. 1470 # 3750
= 551 M
SITIBR=DN
= (RATIO OF PERK TO NAMEPLATESLOAD FACTOR)*2 # NAMEPLATE RATING # LOSS FACTOR # HRS IN PERIOD
= { 957 /73,500 #0.813632 ) 42 * 73,500 ¢ 0.006 ¢+ 3750 )
= 0.1403 # 3750 '
= 3526 MH
TEXURE=RT

= CORE LOSS IN M4 FROM WORKPAPER 2B # HOURS IN PERIOD
= 0. € 370
= 2o MM

IV. SECONDARY
B. TRANSFORMER LOSSES
CORE
€oIL

= (RATIO OF PRIMARY PEAK TO NAMEPLATESLORD FACTOR)*2 ¢ NAMEPLATE RATING # LO0SS FACTOR # HRS IN PERIOD
= { o F57 /148,917 #0.813692 ) “2 &  148.917 #0.012073 ¢+ 3750

= 0.1395 ¢ 370

= 523 MM

V. DERIVATION OF PRIMARY AND SECONDARY LINE LOSSES
PRIMARY LINE LOSSES = ADJUSTED PRIMARY ON-PEAK LOSS FROM WORKPAPER 2C

= 11105 WM

SECONDARY LINE LOSSES = ADJUSTED SECONDARY ON-PEAK LOSS FROM WORKPAPER 20

175 WM



FITCHBURG LOSS STUDY SCHEDWLE 2B
AVERAGE OFF-PEAK LOSSES

HOURS IN MARGINAL
PERIOD 2010
I.  TRANSMISSION

f. LINE LOSSES = PROFORMED LINE LOSSES FROM LOADFLOW # HOURS PER PERIDD
=(”WF-SE%‘!;B.IVgllgl;;-gﬁmgs?éi@FPEMLWFMDR)‘E*U‘FPEﬂ(LUELOSSES!MPERPERI

. 0.1082 & 5010
= 542 MM
REBTTTTRY
B. TRANSFORMER LOSSES
CORE = NOVE
o = NONE

I1. SUBTRANSMISSION

A. LINE LDSSES = PROFORMED LINE LOSSES FROM LORDFLOW # HOURS PER PERICD
3 (89 OFF-PERK PEAK/ 81 OFF-PERK PEAK # OFF PEAK LORD FACTOR)“2 & OFF PEAK LINE LOSSES # HOURS PER PERM
s 0.8217 ¢+ 0.037 &+ 5010
s 0,0304 # 010
= 152 W

B. TRANSFORMER LOSSES
CORE = NANEPLATE RATING & mxmsk FACTOR(WP-2B) # HRS IN PERIOD

. 51000 ¢ 0,002 #
a 0.1020 ¢ 5010
= 511 MM
p—— - 3
COIL = (RATIO OF PX TD NAMEPLATESOFF PX LOAD FCTR)A2 & NWPLATE RATE # WEST LOSS FCTR ¢ HRS IN PERIOD
= { 3393/ 51.000% 0539 )42 ¢ 51.000 &+ 0,006 ¢ 5010
a 0.0395 ¢ 5010
= 198
SERRTIRER
I11. PRIMARY
B. TRANSFORMER LOSSES
CORE = NAMEPLATE RATING # WESTINGHOUSE LOSS FACTOR(WP-2B) * HRS IN PERICD
= 73.500 ¢+ 0,002 ¢ 5010 .
= 0.1470 ¢ %010
- 7% WH
- — - -
COIL = (RATIO OF PEAK TO NAMEPLATESLOAD FACTOR)*2 & NAMEPLATE RATING ¢ LOSS FACTOR & HRS IN PERICD
= { 50,957/ 73500¢ 0,539 )42 & 73.500 ¢ 0,006 ¢+ 5010
= 0.0617 # 5010
. 309 WM
TESRERRER
IV. SECONDARY

B. TRANSFORMER LDSSES

CORE = CORE LOSS IN MW FROM WORKPAPER 2B ¢ HOURS IN PERIOD
= 0.6776 ¢ 010
= 3% W

coIL {RATIO OF PRIMARY PEAK TO NAMEPLATESLOAD FACTOR)*2 ¢ NAMEPLATE RATING !lkDSS FACTOR ¢ HRS IN PERIOD

( 50.957 / 148,917 & 0,539 ) ~2 & . 917 #0.012079 ¢ 0
0.0613 # 2010 2 148.317 +0.0
307 MM
zoazzz===n

V.  DERIVATION OF PRIMARY AND SECONDARY LINE LOSSES
PRIMARY LINE LOSSES = ADJUSTED PRIMARY OFF-PEAK LOSS FROM WORKPAPER 2C
OFF-PEAR = 2863 MM

SECONDARY LINE LOSSES = ADJUSTED SECONDARY OFF-PEAK LOSS FROM WORKPAPER 2C
OFF-PERK = 103 MM

S=zooomes



FITCHBURG LOSS STUDY SCHEDILE 3
PEAK HOUR MM LOSSES
MARGINAL

I.  TRANSMISSION
A. LINE LOSSES = PROFORMED LINE LOSSES FROM LOADFLOW # HOURS PER PERIOD -
» (OSPEMIB § PEAK )2 & ON PEAK LINE LOSSES
1.1858 & 0.2565
s 0,302 W
STRESETER

B. TRANSFORMER LOSSES
CORE = NONE
coLL = NONE

Il. SUBTRANSMISSION

f. LINE LOSSES = PROFORMED LINE LDSSES FROM LOADFLOM # HOURS PER PERIOD
'(BSPEHUBI PERK )2 # ON PEAK LINE LOSSES
1.1858 # 0,0859
b 0.1030 W

SREEXERER
B. TRANSFORMER LOSSES
CORE = NAMEPLATE RATING # WESTINGHOUSE LOSS FACTOR{WP-28)

= 51,000 # 0,002
= 0.1020 W
=EEuc=unE

oon -(mmmmmmmm)*z-mmmm-mmrm

= 33,943/ S51.000 )42 & 51,000 # 0.006
= L1355 W
I11. PRIMARY
B. TRANSFORMER LOSSES
CORE = NAMEPLATE RATING * WESTINGHOUSE LOSS FACTOR(WP-2B)
= 73.500 ¢ 0,002
= 0.1470 W
EERSSENER
COIL = (RATIO OF PEAK TO NAMEPLATE)*2 # NAMEPLATE RATING # LOSS FACTOR
= { 50957/ 73500 ) % 73,50 0.006
= 0.2120 W
EREEEXSSRNT
IV. SECONDARY

B. TRANSFORMER LOSSES

COoRE = CORE LOSS IN M4 FROM WORKPAPER 2B # HOURS IN PERIOD
= 0.6776 W

con = (RATIO OF PRIMARY PEAK TD NAMEPLATE)*2 # NAMEPLATE RRTINS # LOSS FACTOR
= ¢ goé?gz I’"MB.SH )2 & 148,917 # . 012079

V. DERIVATION OF PRIMARY AND SECONDARY LINE LOSSES
PRIMARY LINE LOSS = (AMPS & % LMD ON PEAK)~25MILES#*CONDUCTORS#OHMS PER M FT#5,28 MFT PER MILE

=( 230 0.41 )*2 AT7.05 # 2+ 0,1635#% 5,28
= T20M
IVT=TRRD
SECONDARY SERVICES = ( AMPS)*2+0HMS PER MFTsCUSTOMERS#DROP FTWTORS
ON-PEAK LOSSES ={ osagguo“a' 0.4]57 # 80 24288 £ 2

SECONDARY MRINS RSSUME 2 SPANS, 2 CUSTOMERS EACH WITH 75% COINCIDENCE FAC

ON-PEAK LOSSES (ZiQPSiCOl?C- ” FACTOR) ~2¢1986 POLES/1973 POLES#2/3814, 44 MFT#, 1035 OHMS PER MFT+19,.72AWFT & . 1644 OHM PER
‘-’( o Sg ’)M“ ® 10837 7 1M6A #2 /3 #4,737165 ¥ 54,3873
= 0,01



FITCHBURS LOSS STUDY WORKPAPER 1

- . LOAD AND LOAD FLOW DATA
MARGINAL LOSSES
1. LORD DATA
TEST YEAR PEAK LORD (M) 73.70
TEST YEAR M GENERATED AND PURCHASED 429,955
TEST YEAR M4 ACCOUNTED FOR 404,917
TEST YEAR UNACCOUNTED FOR M LOSSES 25,038

TEST YEAR LOAD FACTOR: ((GEN & PUR)/B760/PEAK L  66.60%

TEST YEAR AVERAGE PEAK (MM)s ({GEN & PUR)/8760  49.08

TEST YEAR OFF PEAK LOAD (M) 48,25
TEST YEAR OFF PEAK PERIOD LOAD FACTOR 81, 30
TEST YEAR ON PEAK PERIOD LOAD FACTOR 81, 378
TEST YEAR OFF PEAK LOAD FACTOR WITH ON PEAK PK  53.96%
I1. LOAD FLOW DATA

TRANSMISSION SYSTEM LINE LOSS  67.68 W4 PERK  0,2565 M
SUBTRANSMISSION SYSTEM LINE LOSS  67.68 M PEAK  0,0869 MM
TRANSMISSION SYSTEM LINE LOSS  A7.74 WM PERK  0.1317 M4

SUBTRANSWISSION SYSTEM LINE LOSS 47.7% M PERK  0,0370 M4



-

A A-A-2-A-R-5-R-L-3-0-1-%- %]

ELECTRIC STATION { AMPS # 13.8 KV # SQUARE ROOT OF 3)
86 TF 4.0

PERR (M) 73.700
WA @ .95 POVER FACTOR  77.579
KNOWN COINCIDENT LOADS:

48 FIR 2.64

811 FDR 3.36

#17 FOR 0.24

#10m8 1.2

410 3.6

1R ) 0.24

] 16.08
FLAGE POND 82 FDR

FITCHBURS LOSS STUDY
SUBSTATION LORDING INFORMATION

I. DERIWATION OF mx}mnan LOADING FACTOR

3.74 W/.8PF 468

TOTAL KNOWN

20.76

COINCIDENT LORD MW FOR
THE REST OF THE SYSTEM «

| SUBSTATIONS:

NONCOINCIDENT
L]

TOTAL NON COINCIDENT LOAD  63. 164 MW
LESS#(+ INCLUDED ELSEWHERE) 53,958 MVA

TOTAL PRIMARY LORD (P)

COINCIDENT LOADING FACTOR = COINCIDENT LOAD OF REST

50. 957 A

COINCIDENT
A
{NDNCOIN&, 9165)
2.673
2.881
5. 055

= 56.819 / 53.958 = 11,0530

HORKPAPER 2R

7.500

73.500 MR

OF THE SYSTEM / NONCOINCIDENT LOARD



FITCHBURS LOSS STUDY

DISTRIBUTION TRANSFORMER LOADING INFORMATION

wi @Ty SUBTOTAL
1.3 28 42
2.3 1 2.5
3 16 48
3 05 2585
7.9 2 15
9 14 126
10 1216 12160
15 808 12120
25 1400 35000
30 5] 1330
3.3 191 7162,5
45 47 2115
) 23 1145
7 81 6075
100 3 3300
112 13 1456
4635 97127 kWA
150 18 2700
150 6 300
167 13 am
200 3 600
225 4 900
250 4 1000
300 3 9300
333 3 999
9500 21 10500
750 4 3000
109 32670 KW
1000 3 3000
1500 i 1500
2500 t 2500
] 7000
GRAND TOTAL 4769 136797 KW
CUSTOMER DUNED
SECONDARY METERED 12120 KW
BEDTXTERR
148917 KW

- % 0,002 Ku/kvA =

COIL LOSS
10-45 Kwa:

2846 /

% 0.00337 Ku/KVR = 521,57

COIL LOSS
H-500 KW

5395t /

# 0.00317 Kiu/KVA =  103.5

14.00
COIL LOsS
750 + KW

148317 & 0.0148 KN/KVR = 0.007239 Ki/KW

148917 # 0.0103 KW/KVA = 0,003731 KW/KWA

22120 /148317 & 0.00746 KH/KVA = 0,001108 KW/KVA

¥ 0.00317 KWk = 38,42

TOTAL CORE LOSS = 677.56

SSETExaRn

COMPOSITE COIL LOSS = 0,012079 KW/XVA
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